part of the general defense mechanism of plants against infection and predation (Faulds and Williamson, 1999) . Caffeic acid inhibits the growth of plants (Baghestani et al., 1999; Miller et al., 1991; Singh et al., 1989) , fungi (Bostock et al., 1999; Kasenberg and Traquair, 1987; Kuc et al, 1956; Ravn et al, 1989) , bacteria (Bowles and Miller, 1994; Reinders et al., 2001) and insects (Summers and Felton, 1994) .
We reported that some sweetpotato clones contained high levels of caffeic acid in periderm tissue (Harrison et al., 2003) that comprises the outer layer of sweetpotato storage and fl eshy feeder roots. Caffeic acid contents ranged from 7.97 to 0.04 mg·g -1 periderm dry weight. Although relative caffeic acid contents of a genetically diverse group of sweetpotato clones were fairly consistent from one environment to another, there were large differences between environments in the average content across clones. This indicates that environmental conditions affect periderm caffeic acid contents. The cause of the environmental effect is not known, but due to differences in rainfall and irrigation, it appeared likely that moisture stress varied between environments. The objective of this experiment was to determine the effect of simulated drought stress on sweetpotato storage root caffeic acid contents in a greenhouse experiment.
Seven sweetpotato clones-two commercial cultivars (Beauregard and Jewel), three advanced experimental lines (W311, W325, and 97-82), and two plant introductions (PI 539141 and PI 595855)-were selected based on their variation in periderm caffeic acid content in the previous study (Harrison et al., 2003) . Sweetpotato vine cuttings were planted in 12-L polyethylene pots fi lled with a 50% (by volume) mixture of washed builder's sand and Metro-Mix 360 (Grace Sierra, Milpitas, Calif.). Powdered limestone (25 g), controlledrelease fertilizer (25 g) (Osmocote 14 N -6.1 P -11.6 K, Scotts Sierra Horticultural Products, Marysville, Ohio), and imidacloprid insecticide (0.15 g) (1-[(6-Chloro-3-pyridinyl)methyl]-N-nitro-2-imidazolidinimine) (Marathon II; Olympic Horticultural Products, Mainland, Pa.) were added to each pot. The planting dates were 29 Sept. 2000 for Expt. 1 and 11 Nov. 2001 for Expt. 2. Sweetpotatoes were grown in a greenhouse, vines were supported by wire cages to prevent intertwining, and insecticides were used as necessary to maintain plant health. Supplemental lighting was not provided, relative humidity varied with the ambient, and greenhouse temperatures ranged between 20 and 35 °C. Plants were subjected to simulated drought stress three times during the course of the experiment by withholding water until tensiometer (model 2725ARL18-R; Soil Moisture Equipment Corp., Goleta, Calif.) readings reached 50 cB. Drought stress treatments were initiated at 9, 16, and 20 weeks after planting. During the drought stress period, each pot was checked daily with a tensiometer after the appearance of the plant indicated the onset of stress. Watering was resumed for pots individually when the tensiometer reading reached 50 cB after the fi rst two stress treatments. The experiment was terminated, and storage roots were harvested after the third stress treatment. For control plants and drought stressed plants between treatments, the potting medium was kept at a moisture level equivalent to fi eld capacity by daily surface and subsurface watering (tensiometer readings in watered pots ranged between 0 and 5 cB). At the end of the experiment, storage roots were removed from pots, washed, and separated into periderm, cortex and stele tissues. Periderm was removed from cortex by scraping gently with the sharp edge of a scalpel. This procedure works well with freshly dug roots but is less effective with cured roots, because the periderm becomes more fi rmly attached with curing. Periderm thickness was determined by measuring the dry weight of periderm removed from a known storage root surface area. The tissues were lyophilized and stored under nitrogen at -20 °C. Caffeic acid was extracted, and contents were determined by reverse phase high performance liquid chromatography as previously described (Harrison et al, 2003) . The identity of caffeic acid was confi rmed by spectroscopic analysis and co-chromatography with an authentic standard.
The experiment was arranged in a randomized complete block design with four replications. Experimental units consisted of one pot. Caffeic acid content and periderm thickness data were subjected to analysis of variance. Single degree of freedom F tests at P ≤ 0.05 were used to determine differences between the means of drought stressed and control plants within experiments and clones. Since factorial analyses indicated that there were interactions between treatments and experiments, data from the two experiments are presented separately.
Sweetpotato plants exhibited severe wilting and leaf loss during the moisture stress treatments; however, they recovered and grew normally after watering was resumed. Periderm caffeic acid contents averaged across all clones were >20 times higher for drought stressed plant (1141 and 1982 µg·g -1 dry weight in Expts. 1 and 2, respectively) than for nonstressed plants (45 and 84 µg·g -1 dry weight in Expts. 1 and 2, respectively) ( Table 1) . Based on single degree of freedom F tests, caffeic acid levels were higher for drought stressed plants than for controls for all comparisons except 'W-325' in Expt. 1. This indicates that differences in moisture stress may have caused the variability in periderm caffeic acid contents between environments observed in previous fi eld experiments (Harrison et al, 2003) . Interactions between experiments and treatments indicated that the results of the experiments were different. Across clones, periderm caffeic acid content and periderm thickness of drought stressed or nonstressed plants were higher in Expt. 2 than in Expt. 1. We have no explanation for this difference; however, drought stress increased periderm caffeic acid contents to a similar degree in both experiments.
Caffeic acid contents in cortex and stele tissues (data not presented) were consistently very low in comparison to periderm tissue. This concurs with our previous observation (Harrison et al., 2003) that accumulation of high caffeic acid contents in sweetpotato storage roots is restricted to the periderm. Averaged across all clones, the periderm caffeic acid content in the control treatments were greater than ten fold lower than the average contents from previous fi eld experiments. The virtual absence of moisture stress experienced by control plants in this experiment may be unlikely in the fi eld, or other factors that were absent in the greenhouse may stimulate caffeic acid accumulation in the fi eld.
Across all clones, periderms of storage roots from moisture stressed plants were thicker than those of control plants. For individual clones, periderms of moisture stressed plants were thicker than control periderms for Jewel and W-325 in Expt. 1 and for all clones except W-311 in Expt. 2. These data also demonstrate that differences in thickness between clones may be greater than the difference within a clone induced by drought stress. Increases in both periderm thickness and caffeic acid concentration in periderm tissue contribute to the raised level of the important defense compound at the storage root surface of drought stressed plants. Mean periderm caffeic acid content or thickness of stressed plants followed by "a" are signifi cantly greater than the mean of nonstressed plant above based on the single degree of freedom F test at P ≤ 0.05. NS,*,** The F values are nonsignifi cant or signifi cant at P ≤ 0.05 or 0.001, respectively.
